Conformational analyses and molecular-shape comparisons of a series of indanone-benzylpiperidine inhibitors of acetylcholinesterase.
Conformational analyses and molecular-shape comparisons were carried out on an analogue series of indanone-benzylpiperidine inhibitors of acetylcholinesterase (AChE). It was possible to define an active conformation with respect to the flexible geometry of the benzylpiperidine moiety, as well as an active conformation of the indanone ring-piperidine ring substructure for analogues having a single spacer group between these rings. No active conformation could be postulated for analogues having two or three spacer units between the indanone and piperidine conformation could be postulated for analogues having two or three spacer units between the indanone and piperidine rings. Still, a receptor binding model can be constructed for all indanone and piperidine ring substructures. The postulated active conformation for 1-benzyl-4-[(5,6-dimethoxy-1-oxoindan-2-yl)methyl]piperidine hydrochloride (1a), a potent AChE inhibitor, is close to the crystal structures of 1a with respect to the indanone-piperidine substructure, but differs from the crystal structures for the benzylpiperidine moiety. However, the crystal conformations and the postulated active conformation of the benzylpiperidine portion of the AChE inhibitor are estimated to be about equally stable. A trans-decalin analogue of 1a can adopt the postulated active conformation as shown by calculation and as seen in its crystal structure. The inactivity of this analogue is explained by the added steric size of the decalin unit and/or the time-average valence geometry behavior at the spiro junction to the indanone ring.